. The following is only a partial review dealing with the level of protein in the growing or in the laying period, and with the effect of these levels on the performance of the pullets in the latter period.
In earlier work at this Station, Atwood (1 ) found that unsatislAssociate Poultry Husbandman. Morris et al. (15) fed rations varying in protein content from 14 to 24 percent from day-old to sexual maturity. After 16 weeks of age the growth was practically the same in all lots. The average age at first egg and the average first-year egg production for the 6°lots on the same laying ration was practically the same.
Winter et al. (19) concluded that it is desirable to change from a starting to a laying ration at 8 to 12 weeks of age allowing free choice of grains without use of a low-protein growing ration. This system resulted in larger and more uniformly Heiman et al. (11) fed six rations ranging from 12-13 to 18 percent of protein, using triplicate lots of pullets. With the all-mash rations used, 14 percent of protein was the minimum requirement for an average production rate of 60 percent. There was no increase in egg production above the 14 percent level. No relationship was found between level of protein fed and the mortality of the pullets because of the wide variation in mortality within ration groups.
Heuser and Norris (12) (15) , and others. These workers agreed in general that a high level of protein apparently does not hasten sexual maturity, but a level of protein low enough to retard growth will delay sexual maturity. St . John et al. (17) observed that the percentage of protein in the ration before the 10th week or after this period did not influence egg production after the 24th week and that the amount of protein in the ration after the 10th week did not influence the production before the 24th week. The protein in the ration before the 10th week did influence the maturity; the pullets on 17 (4) and by Carver et al. (6) .
Heuser (13) found that a 14 percent protein ration gave satisfactory egg production, but unlike the 16 Bronkhorst (2) concluded that differences in protein level of the laying mash had no effect on egg production. Prolapse of the oviduct and pick-outs occurred more frequently in the two lower protein groups.
Tomhave (18) (9) concluded that the medium level (14.5%) during both the rearing and laying periods gave as good results as those obtained from the I6.5-percent level. They found that the 12.5-percent level was too low for either satisfactory growth or egg production. In the laying period the mortality associated with the high protein level was significantly greater than that of the other groups. In the growing period the mortality was lowest on the high-protein ration.
Piatt and Stover (16) found that the use of low-protein rations before the birds were 12 The effect of low-protein rations on cannibalism will be discussed later.
In this as in the previous experiment the percentage of egg production and the production of the survivors are significantly higher for the high-protein group. At the outset it had been planned to obtain accurate information on the effect of protein level in the rearing period on the average number of days required to reach sexual maturity. In some lots this was not possible because of limitations in housing and other facilities. The birds frequently had started to lay before they could be moved to the laying pens and trapnested.
In Table 7 Comparing the first-quarter egg production of the low/low and the high/high groups, it will be seen that the high/high exceeded the low/low in all but one lot, and here the production is equal.
Two of the three lots with the least difference were reared on range.
Thus it appears that rearing on range had a beneficial effect during the first period on the low-protein group. For the seven pairs of groups in the first quarter the t value is 3.23, which is significant at the 5-percent level. For the remaining quarters the differences in favor of the high/high protein level are highly significant, suggesting that the high protein in the laying ration had more influence on egg production in the later quarters than in the first quarter.
The first periods of these two ration groups were highly variable, the widest difference being in the 1937-38B lots, which were started at day-old on the respective rations.
There is no evidence that the high protein rations (18.5 
Mortality-It is difficult to draw definite conclusions concerning the relation of the level of protein in the ration and mortality because little is known about the conditions causing death in chickens. Undoubtedly, many environmental and physiological factors may shorten life. In all these trials, conditions within lots in the same year were, except for protein level, nearly identical. Sisters were divided between the ration groups, and presumably all were subjected to the same environment and to the same diseases. There were no infectious diseases except an outbreak of fowl pox in 1939-40, for which the pullets had been vaccinated. Slight attacks of coryza also occurred and these appeared to be no more severe on one protein level than on another.
That environment may have had some influence on mortality is suggested by the "percent died" column in Table 9 . Two of the While the differences are not highly significant, the tendency is for the low-protein groups to have a higher percentage of mortality, suggesting an inverse relationship between level of protein feeding and mortality. There is also evidence that mortality is inversely related to egg production because, as already shown in Table 7 , the low/low groups had a significantly lower egg production than did the high/high groups. It is logical that mortality and egg production should be inversely correlated since factors contributing to low egg production probably contribute also to high mortality. In the present experiment it has been shown that the low/low level of protein feeding was too low to support satisfactory egg production. It can be inferred also that this level was one of the factors contributing to a slightly higher rate of mortality. The mortality rate for the ration groups in Table 9 The total mortality during the growing period is shown in Table 11 . Here it will be seen that in the first lots (1937-38B) which were started at day-old on the different levels of protein, the lowprotein lot had a much higher mortality than the other lot. This held true also in the laying period. The differences for the other lots that were grown to 4 weeks on the 18 Figure 4 . The 1937-38 lots were not used in these averages. All lots included were fed the 18.5 percent protein ration to 4 weeks of age. The figure shows that the high-protein ration was utilized more efficiently from 4 to 8 weeks. From 9 to 12 weeks the rations were comparable, but after this period the low-protein ration was utilized more efficiently. The difference cf 0.54 pounds ttt 8 weeks only is significant.
The average feed efficiency of all but 2 lots for the entire growth period is given in Table 11 . The averages for those used in Figure 
